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Mathematics: applications and interpretation
Standard level
Paper 2

Instructions to candidates

 y Do not open this examination paper until instructed to do so.
 y A graphic display calculator is required for this paper.
 y Answer all the questions in the answer booklet provided.
 y Unless otherwise stated in the question, all numerical answers should be given exactly or 

correct to three significant figures.
 y A clean copy of the mathematics: applications and interpretation formula booklet is 

required for this paper.
 y The maximum mark for this examination paper is [80 marks].
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Answer all questions in the answer booklet provided. Please start each question on a new page. Full 
marks are not necessarily awarded for a correct answer with no working. Answers must be supported 
by working and/or explanations. Solutions found from a graphic display calculator should be supported 
by suitable working. For example, if graphs are used to find a solution, you should sketch these as part 
of your answer. Where an answer is incorrect, some marks may be given for a correct method, provided 
this is shown by written working. You are therefore advised to show all working.

1. [Maximum mark: 17]

Mackenzie conducted an experiment on the reaction times of teenagers. The results of the 
experiment are displayed in the following cumulative frequency graph.
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(a) Use the graph to estimate the

(i) median reaction time;

(ii) interquartile range of the reaction times. [4]

(b) Find the estimated number of teenagers who have a reaction time greater than 
0.4 seconds. [2]

(c) Determine the 90th percentile of the reaction times from the cumulative frequency graph. [2]

(This question continues on the following page)
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(Question 1 continued)

Mackenzie created the cumulative frequency graph using the following grouped frequency table.

Reaction time, t (s) Frequency

 0 < t ≤ 0.2 3

 0.2 < t ≤ 0.4 a

 0.4 < t ≤ 0.6 13

 0.6 < t ≤ 0.8 14

 0.8 < t ≤ 1.0 b

(d) Write down the value of

(i) a ;

(ii) b . [2]

(e) Write down the modal class from the table. [1]

(f) Use your graphic display calculator to find an estimate of the mean reaction time. [2]

Upon completion of the experiment, Mackenzie realized that some values were grouped 
incorrectly in the frequency table. Some reaction times recorded in the interval   0 < t ≤ 0.2   
should have been recorded in the interval   0.2 < t ≤ 0.4  .

(g) Suggest how, if at all, the estimated mean and estimated median reaction times will 
change if the errors are corrected. Justify your response. [4]
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2. [Maximum mark: 13]

Scott purchases food for his dog in large bags and feeds the dog the same amount of 
dog food each day. The amount of dog food left in the bag at the end of each day can be 
modelled by an arithmetic sequence.

On a particular day, Scott opened a new bag of dog food and fed his dog. By the end of the 
third day there were 115.5 cups of dog food remaining in the bag and at the end of the eighth 
day there were 108 cups of dog food remaining in the bag.

(a) Find the number of cups of dog food

(i) fed to the dog per day;

(ii) remaining in the bag at the end of the first day. [4]

(b) Calculate the number of days that Scott can feed his dog with one bag of food. [2]

In 2021, Scott spent $625 on dog food. Scott expects that the amount he spends on dog food 
will increase at an annual rate of 6.4 %.

(c) Determine the amount that Scott expects to spend on dog food in 2025. Round your 
answer to the nearest dollar. [3]

(d) (i)  Calculate the value of     ∑ 
n =1

  
10

  (625 × 1. 064   (n −1) )   .

(ii) Describe what the value in part (d)(i) represents in this context. [3]

(e) Comment on the appropriateness of modelling this scenario with a geometric sequence. [1]

Note: 100% common HP2.Q1 SP2.Q2
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3. [Maximum mark: 18]

The Voronoi diagram below shows four supermarkets represented by points with coordinates  
A(0 ,  0) ,  B(6 ,  0) ,  C(0 ,  6)  and  D(2 ,  2) . The vertices X, Y, Z are also shown. All distances 
are measured in kilometres.

diagram not to scale
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(a) Find the midpoint of [BD]. [2]

(b) Find the equation of (XZ). [4]

The equation of (XY) is   y = 2 − x   and the equation of (YZ) is   y = 0.5x + 3.5  .

(c) Find the coordinates of X. [3]

The coordinates of Y are  (−1 ,  3)  and the coordinates of Z are  (7 ,  7) .

(d) Determine the exact length of [YZ]. [2]

(e) Given that the exact length of [ XY ] is    √ 
_

 32    , find the size of XŶZ in degrees. [4]

(f) Hence find the area of triangle XYZ. [2]

A town planner believes that the larger the area of the Voronoi cell XYZ, the more people will 
shop at supermarket D.

(g) State one criticism of this interpretation. [1]

Note: 100% common HP2.Q3 SP2.Q3
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4. [Maximum mark: 17]

The Texas Star is a Ferris wheel at the state fair in Dallas. The Ferris wheel has a diameter 
of 61.8 m. To begin the ride, a passenger gets into a chair at the lowest point on the wheel, 
which is 2.7 m above the ground, as shown in the following diagram. A ride consists of 
multiple revolutions, and the Ferris wheel makes 1.5 revolutions per minute.

diagram not to scale

platform
ground

61.8

2.7

The height of a chair above the ground,  h , measured in metres, during a ride on the Ferris 
wheel can be modelled by the function   h(t) = −a cos (bt) + d  , where  t  is the time, in seconds, 
since a passenger began their ride.

(a) Calculate the value of

(i) a ;

(ii) b ;

(iii) d . [6]

A ride on the Ferris wheel lasts for 12 minutes in total.

(b) Calculate the number of revolutions of the Ferris wheel per ride. [2]

(c) For exactly one ride on the Ferris wheel, suggest

(i) an appropriate domain for   h(t)  ;

(ii) an appropriate range for   h(t)  . [3]

(This question continues on the following page)
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(Question 4 continued)

Big Tex is a 16.7 metre-tall cowboy statue that stands on the horizontal ground next to the 
Ferris wheel.

diagram not to scale

platform
ground

Big Tex statue

(d) By considering the graph of   h(t)  , determine the length of time during one revolution of 
the Ferris wheel for which the chair is higher than the cowboy statue. [3]

There is a plan to relocate the Texas Star Ferris wheel onto a taller platform which will increase  
the maximum height of the Ferris wheel to 65.2 m. This will change the value of one parameter,   
a ,  b  or  d , found in part (a).

(e) (i) Identify which parameter will change.

(ii) Find the new value of the parameter identified in part (e)(i). [3]
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5. [Maximum mark: 15]

A cafe makes  x  litres of coffee each morning. The cafe’s profit each morning,  C , measured 
in dollars, is modelled by the following equation

 
C =   x ___ 10   ( k   2  −   3 ____ 100    x   2 )

where  k  is a positive constant.

(a) Find an expression for     dC ___ dx     in terms of  k  and  x . [3]

(b) Hence find the maximum value of  C  in terms of  k . Give your answer in the form   p k   3   , 
where  p  is a constant. [4]

The cafe’s manager knows that the cafe makes a profit of $426 when 20 litres of coffee are 
made in a morning.

(c) (i)  Find the value of  k .

(ii) Use the model to find how much coffee the cafe should make each morning to
maximize its profit. [3]

(d) Sketch the graph of  C  against  x , labelling the maximum point and the  x-intercepts
with their coordinates. [3]

The manager of the cafe wishes to serve as many customers as possible.

(e) Determine the maximum amount of coffee the cafe can make that will not result in a
loss of money for the morning. [2]

Note: 100% common HP2.Q2 SP2.Q5
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